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(57) For preventing a contact lens from being 
stained, especially with a proteinaceous substance, the 
contact lens is treated by at least one compound 
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1,3-propanediol, 2-amino-2-methyl-1-propanol and 
salts thereof. This compound is included in an suitable 
amount in an aqueous medium, together with an effec- 
tive amount of protease, so as to provide a liquid clean- 
ing composition for a contact lens which assures a high 
degree of stability of the protease and improves the 
cleaning effect. 
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Description 

Technical FiekJ 

5 The present invention relates to a treating composition for a contact lens and a method of treating the contact lens 
using the sam . M re specifically described, the inv ntion relates to a composition which prevents the contact lens from 
being stained, especially with a proteinaceous substance, and a method of preventing the contact lens from being 
stained by using the composition. Further, the present invention is concerned with a liquid cleaning composition for a 
contact lens and a method of cleaning the contact lens using the same. The present invention particularly relates to an 

10 improvement of the liquid cleaning composition which includes a protease that is capable of decomposing and remov- 
ing a proteinaceous substance from the contact lens, and a method of cleaning the contact lens using such a liquid 
cleaning composition. 

Background Art 

75 

Contact lenses are classified into water-swellable lenses and non-water-sweilable lenses. These contact lenses are 
soiled with stains or deposits such as protein, lipid, and inorganic substances during wearing of the contact lenses on 
the eyes, which deposits are derived from tear fluid and lipid of the eyes. These deposits adhering to the contact lenses 
deteriorate the wearing comfort of the contact lenses as felt by the lens wearer, lower the eyesight of the lens wearer, 
20 and cause various other troubles with the eyes such as hyperemia of the conjunctive. In view of this, it is required to 
regularly clean the contact lenses so as to remove the deposits therefrom for continuous wearing of the contact lenses. 
In particular, bacteria tend to adhere to. or proliferate on the water-swellable contact lenses. Therefore, it is required to 
disinfect the water-swellable contact lenses in addition to carrying out the cleaning treatment 

Various kinds of deposits as described above are removed from the contact lenses by various cleaning methods 
25 suitably selected to deal with the respective deposits. For instance, the protein deposits accumulated on the contact 
lens surfaces are removed therefrom by immersing the contact lens in a solution which includes a protease, so that the 
protein deposits are decomposed by the protease. The lipid deposits are removed from the contact lens by immersing 
the contact lens in a solution which includes a surface active agent or by rubbing the contact lens with fingers using the 
solution. The inorganic deposits are removed from the contact lens by immersing the lens in a solution which includes 
30 a metal chelating agent, so as to block metal ions such as calcium ions in the inorganic deposits. 

Conventionally, a thermal disinfecting method is effected for disinfecting the contact lens, wherein the contact lens 
accommodated in a contact lens case is boiled by using a boiling device exclusively used for disinfecting the contact 
lenses. In recent years, in addition to the thermal disinfecting method, a chemical disinfecting method is effected for dis- 
infecting the contact lens, wherein the contact lens is immersed in a liquid agent which contains a disinfectant. 
35 Since the protease used for removing the protein deposits from the contact lens is unstable in a dilute solution, the 
protease is provided in a tablet form or in a concentrated liquid form. Accordingly, when the contact lens is cleaned for 
removal of the protein deposits, the protease in the tablet or concentrated liquid form needs to be dissolved or diluted, 
making the cleaning treatment of the contact lens cumbersome. Even if the contact lens is regularly cleaned for removal 
of the protein deposits, it is quite difficult to completely remove the protein deposits adhering to the contact lens. There- 
to fore, the protein deposits are gradually accumulated on the contact lens over a long period of wearing of the contact 
lens. In this case, the wearing comfort of the contact lens is inevitably deteriorated with an increase in the wearing time 
of the contact lens. 

The protease used to decompose and remove the protein deposits which are accumulated on the contact lens is 
unstable in a solution, and its activity is gradually lowered in the solution. In view of this, the protease is practically used 

45 in a solid form such as tablet, granule or powder that contains the protease as a main component. The protease in a 
solid form as described above is dissolved as needed in purified water, for instance, so as to provide a cleaning liquid 
for cleaning the contact lens. In this method, however, the solid protease must be dissolved each time the contact lens 
is cleaned, undesirably making the cleaning treatment cumbersome. Moreover, the enzyme activity of the protease is 
gradually lowered after the protease is dissolved in a solution. Thus, it is quite difficult to include the protease in a stor- 

50 ing liquid for storing the contact lens. 

In view of the above, various liquid-type cleaning agents are conventionally proposed and are commercially avail- 
able, wherein the protease is stabilized in a solution. For instance, JP-A-2-168224 discloses a contact lens cleaning liq- 
uid in which the protease and an organic solvent which is miscible with water, such as glycerin, propylene glycol or 
polyethylene glycol are mixed in water. This cleaning liquid is diluted with an aqueous medium, so as to provide a dilu- 

55 tion in which the contact lens is immersed for decomposing and removing the protein deposits adhering thereto. JP-A- 
4-93919 and JP-A-4-143718 disclose a liquid-type cleaning agent which includes a specific protease, and a polyhydric 
alcohol such as ethylene glycol, propylene glycol or glycerin in an amount of not smaller than 20 wt.%. JP-A-4-161921 
discloses a cleaning agent which includes a saccharide such as a monosaccharide or a disaccharide as a stabilizing 
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component. 

In the proposed cleaning liquids which contain the protease, however, the protease is not stabilized to a sufficient 
extent and its activity is gradually lowered with a lapse of time. Accordingly, the proposed cleaning liquids suffer from 
reduction in its cleaning effect for the contact lens while the liquids are stored for a long period of time. Thus, it is desired 

5 to keep the protease in the solution with sufficiently high stability. Even if the contact lens is cleaned by using the pro- 
posed cleaning liquids for removal of the protein deposits on a regular basis, it is quite difficult to completely remove the 
protein deposits adhering to the contact lens. Accordingly, the protein deposits are gradually accumulated on the con- 
tact lenses over a long period of wearing of the contact lens, and the wearing comfort is inevitably deteriorated with an 
increase in the wearing time of the contact lens. In addition, the protein deposits which has been removed by the pro- 

10 tease from the contact lens during the cleaning treatment (,in other words, components of the protein deposits decom- 
posed by the protease) tend to adhere back to the contact lens, undesirably soiling the contact lens. 

In an attempt to avoid the deterioration of the wearing comfort of the contact lens due to the accumulation of the 
deposits thereon, it has been proposed to introduce a so-called "frequent replacement system" in winch the contact 
lenses are replaced with new ones on a regular basis, and disposable contact lenses are commercially available. 

15 According to these measures, the contact lenses are replaced with new ones before the protein deposits are accumu- 
lated thereon, although the wearing period of the contact lenses is reduced. Therefore, these measures can always 
assure the lens user of a good wearing comfort with a simple treatment of the contact lenses. These measures, how- 
ever, inevitably push up the cost of maintenance of the contact lenses, as compared with that of the conventional con- 
tact lenses, leading to an increase in the economical burden on the user. 

20 

Disclosure of the Invention 

The present invention was developed in the light of the above situations. It is therefore a first object of the present 
invention to provide a treating composition for a contact lens which is safe to a living body and which prevents the con- 

25 tact lens from being stained, especially with a proteinaceous substance. It is a second object of the invention to provide 
a method of treating a contact lens using such a treating composition for preventing the contact lens from being stained. 
It is a third object of the invention to provide a liquid cleaning composition for a contact lens which assures easy han- 
dling and which effectively minimizes or prevents the staining of the contact lens, especially with the proteinaceous sub- 
stance so as to exhibit a high cleaning effect while assuring a high stability in a liquid form. It is a fourth object of the 

30 invention to provide a method of quickly and effectively cleaning a contact lens using such a liquid cleaning composition. 
The inventors of the present invention have made an extensive study in an effort to attain the above first and second 
objects, and found that 2-amino-2-methyl-1 ,3-propanediol and 2-amino-2-methyl-1-propanol which are conventionally 
used as a neutralizer or an emuisifier, or salts of these compounds are effective to minimize or prevent the staining of 
the contact lens, especially with the proteinaceous substance. 

35 The above first object of the present invention may be attained according to the invention which provides a treating 
composition for a contact lens, which is characterized by including at least one compound selected from the group con- 
sisting of 2-amino-2-methyM , 3-propanediol, 2-amino-2-methyl-1-propanol, and salts thereof, as an effective compo- 
nent for preventing the contact lens from being stained. 

Since the contact lens treating composition according to the present invention includes the above-described com- 

40 pound(s) as the effective component for preventing the contact lens from being stained, the present contact lens treat- 
ing composition is capable of effectively preventing the contact lens from being stained, especially with the 
proteinaceous substance while it is safe and has a low degree of toxicity to the eyes. 

In the present contact lens treating composition, the above-described at least one compound is included in an 
amount of 0.01-3 wt%. The treating composition which includes the at least one compound within the specified range 

45 advantageously provides an anti-staining effect or stain-preventing effect for preventing the contact lens from being 
stained, with its osmotic pressure being kept dose to a physiological osmotic pressure. 

The above second object of the present invention may be attained according to the invention which provides a 
method of preventing a contact lens from being stained, by using the above-described treating composition. Described 
more specifically, the present invention provides a method of preventing the contact lens from being stained, which is 

so characterized by giving the contact lens an anti-staining property, the method comprising the steps of: preparing a treat- 
ing solution which includes the contact lens treating composition as described above; and contacting the contact lens 
with the treating solution. 

According to the treating method described above, the contact lens is not likely to be stained, especially with the 
proteinaceous substance, by simply contacting the contact lens with the treating solution that includes the contact lens 
55 treating composition described above, in a suitable manner for a predetermined period of time. 

In one preferred form of the above method of preventing the staining of the contact lens, the contact lens is held in 
contact with the treating solution at a temperatur of not lower than 80°C for not less than five minutes for simultane- 
ously disinfecting the contact lens. In this arrangement, the contact lens can b simultaneously subjected to a stain-pre- 
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venting treatment and a thermal disinfecting tr atment 

In another preferred form of the method described above, the treating solution furth r includes an effective amount* 
of disinfectant, and the contact lens is held in contact with the treating solution at room temperature for simultaneously 
disinfecting the contact lens. In this arrangement, the contact lens can be simultaneously subjected to the stain-prevent- 
5 ing treatment and the chemical disinfecting treatment. 

In still another preferred form of the method described above, the treating solution further includes an effective 
amount of protease, and the contact lens is held in contact with the treating solution for simultaneously cleaning the 
contact lens. According to this arrangement, the contact lens can be simultaneously subjected to the stain-preventing 
treatment and a decomposition and cleaning treatment of the proteinaceous substance. Further, the contact lens is held 
10 in contact with the treating solution described above at a temperature of not lower than 80°C for not less than five min- 
utes. In this arrangement, the contact lens can be subjected to the thermal disinfecting treatment in addition to the stain- 
preventing treatment and the decomposition and the cleaning treatment of the proteinaceous substance. 

In yet another preferred form of the method described above, the treating solution further includes effective 
amounts of disinfectant and protease, and the contact lens is held in contact with the treating solution at room temper- 
15 ature. According to this anangement, the contact lens can be subjected simultaneously to the stain-preventing treat- 
ment, the decomposition and cleaning treatment of the proteinaceous substance, and the chemical disinfecting 
treatment. 

The inventors of the present invention have made an extensive study in an effort to attain the above third and fourth 
objects of the present invention, and found that the above-described compounds, namely, 2-amino-2-methyl-1 ,3-pro- 

20 panediol, 2-amino-2-methyl-1 -propanol and salts thereof are considerably effective to stabilize the protease in the liquid 
cleaning composition if the compounds are present in the liquid cleaning composition with a high concentration, making 
it possible to keep the protease stable in the liquid cleaning composition for a long time period. The inventors further 
found that the above compounds effectively minimize or prevent the staining of the contact lens, especially with the pro- 
teinaceous substance when the liquid cleaning composition that contains the above compound(s) is diluted with a suit- 

25 able aqueous diluting medium. 

The above third object of the present invention may be attained according to the invention which provides a liquid 
cleaning composition for a contact lens, characterized by including, in an aqueous medium, an effective amount of pro- 
tease and not less than 5 w/v% of at least one stabilizing component selected from the group consisting of 2-amino-2- 
methyl-1,3-propanediol, 2-amino-2-methyl-1 -propanol, and salts thereof . 

30 Since the liquid cleaning composition of the present invention includes, as a stabilizing component for stabilizing 
the protease, the above-described specific compound(s) (2-amino-2-methyl-1,3-propanediol, 2-amino-2-methyl-1 -pro- 
panol and salts thereof), it is needless to say that the present liquid cleaning composition has a low degree of toxicity 
and is safe to the eyes. Moreover, the above-described specific compound(s) included in the present liquid cleaning 
composition are superior in its stabilizing effect for stabilizing the protease in the liquid cleaning composition, to conven- 

35 tionally used stabilizing agents such as glycerin and propylene glycol. Accordingly, the present liquid cleaning compo- 
sition can be stored with high stability for a long period of time. When the contact lens is cleaned by using the present 
liquid cleaning composition, the contact lens is effectively prevented from being stained, especially with the proteina- 
ceous substance. Accordingly, the present liquid cleaning composition advantageously inhibits the proteinaceous sub- 
stance which was removed from the contact lens, i.e., the proteinaceous substance decomposed by the protease, from 

40 adhering back to the contact lens, whereby the contact lens is not stained with the decomposed proteinaceous sub- 
stance. In addition, the contact lens which was cleaned by using the present liquid cleaning composition is not likely to 
be stained with the proteinaceous substance in subsequent wearing thereof, which substance is derived from the tear 
fluid or lipid in the eye. 

In the liquid cleaning composition according to the present invention, the pH is adjusted to within a range of 5.5- 

45 7.5, in an attempt to further stabilize the protease therein. 

The above fourth object of the present invention may be attained according to the present invention which provides 
a method of cleaning a contact lens, the method comprising the steps of: preparing a liquid cleaning composition which 
includes, in an aqueous medium, an effective amount of protease, and not less than 5 w/v% of at least one stabilizing 
component selected from the group consisting of 2-amino-2-methyl-1 ,3-propanediol, 2 -amino-2 -methyl- 1 -propanol, 

so and salts thereof; diluting the liquid cleaning composition with an aqueous diluting medium so as to provide a dilution; 
and immersing in the dilution the contact lens which was worn on a human eye. 

According to the method of cleaning a contact lens of the present invention, the contact lens is immersed in, and 
contacted with the dilution obtained by diluting the liquid cleaning composition described above, for a predetermined 
time period, so that the staining substance, particularly the proteinaceous substance on the contact lens can be effec- 

55 tively decomposed by the protease and removed from the contact lens. Further, the present liquid cleaning composition 
inhibits the decomposed proteinaceous substance from adhering back to the contact lens. The contact lens which was 
cleaned by using the present liquid cleaning composition is not likely to be stained with the proteinaceous substance in 
subsequent wearing thereof. 
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In one preferred form of the above method, the contact lens immersed in the dilution is boiled for at least five min- 
utes, whereby the contact lens is simultaneously cleaned for removal of the proteinaceous substance and disinfected. 

In another preferred form of the above method, the dilution further includes an effective amount of disinfectant, and 
the contact lens is immersed in the dilution at room temperature. According to this arrangement, the contact lens can 
be disinfected at the same time when it is cleaned for removal of the proteinaceous substance therefrom. 

Best mode for carrying out the present invention 

One aspect of the present invention is characterized by using 2-amino-2-methyl-1 ,3-propanediol, 2-amino-2- 
methyl-1 -propanol or salts thereof as an effective component in the contact lens treating composition used for prevent- 
ing the contact lens from being stained. Further, a method of preventing the staining of the contact lens is established 
using such a treating composition. 

The above-described compounds, i.e., 2-amino-2-methyl-1,3-propanediol and 2-amino-2-memyM -propanol, as 
the effective component for preventing the staining of the contact lens are described in the Standard for cosmetic mate- 
rial, and are conventionally used as an emulsrfier in a hand cream or a milky lotion, or as a neutralizer in a hair spray, 
for instance. The compounds are used in other fields than cosmetics, for example, as an emulsif ier in a wax or cleaner 
fa wiping a floor, or as a brightener in a urea resin or a melamine resin. At least one compound selected from among 
those compounds and salts thereof is used as the effective component in the present contact lens treating composition 
for preventing the contact lens from being stained. 

The salts of 2-amino-2-methyl-l ,3-propanediol and 2-amino-2-methyJ- 1 -propanol are hydrochlorides, for example. 

The above-described compound(s) exhibits an excellent effect of preventing the staining of the contact lens if the 
compound(s) is included in the treating composition generally with a concentration of 0.01-3 wt%. preferably 0.05-2 
wt.%, more preferably 0.2-1 wt.%. If the concentration of the compound(s) is lower than 0.01 wt.%, the treating compo- 
sition does not provide the intended stain-preventing effect. On the other hand, if the concentration of the compound(s) 
is higher than 3 wt%, the osmotic pressure of the treating composition deviates from the physiological osmotic pressure 
range, undesirably giving an adverse influence on the living body such as ocular irritation. 

The above-described compounds, i.e. 2-amino-2-methyl-1 ,3-propanediol, 2-amino-2-methyl-1 -propanol, and salts 
thereof are in a solid form at room temperature. For contacting the contact lens with the treating composition, the treat- 
ing composition is preferably in a solution form, especially in an aqueous solution form. The above-described com- 
pound^) in a solid form such as powder, tablet or granule is dissolved in purified water, physiological salt solution (or 
saline) or tap water, so as to provide the intended treating solution which includes the present contact lens treating com- 
position. For obtaining the treating solution, the solid treating composition is dissolved by the user when needed. Alter- 
natively, the treating composition which has been dissolved in purified water or physiological salt solution is provided in 
a container made of glass or plastic material. 

The pH suitable for the present treating composition for preventing the staining of the contact lens is in a physiolog- 
ically permissible range, namely, in a range of 5.0-9.0, preferably 6.0-8.0. The pH outside the above ranges may cause 
irritation or trouble to the eyes. 

For keeping the pH within the above ranges to assure safety to the eyes in using the present contact lens treating 
composition, there is added a suitably selected pH regulator known in the art. 

The compounds, i.e., 2-amino-2- methyl- 1,3-propanediol and 2-amino-2-methyM -propanol, used as the effective 
component in the present contact lens treating composition for preventing the staining of the contact lens, are provided 
in a free state or in salts thereof such as hydrochlorides. When the compounds are present in a free state in the solution 
of the treating composition, the solution is alkaline. When the compounds are present in the form of hydrochlorides 
thereof in the solution, for instance, the solution is acidic. Accordingly, at least one acid or at least one alkali is added 
to the solution of the treating composition so as to adjust its pH in a neutral range. Examples of the acid to be added to 
the treating solution include hydrochloric acid, sulfuric acid, nitric acid, acetic acid, organic acid, boric acid and amino 
acid. It is preferable to employ hydrochloric acid or boric acid. Examples of the alkali include sodium hydroxide, potas- 
sium hydroxide and borax. Preferably used are sodium hydroxide and borax. 

According to the method of preventing the contact lens from being stained, by using the thus prepared treating solu- 
tion that contains the present treating composition, the contact lens is immersed in the treating solution, and then rinsed 
with water, for instance, whereby the contact lens is not likely to be stained, especially with the proteinaceous sub- 
stance. In general, the contact lens is immersed in the treating solution at a temperature ranging from the room temper- 
ature to 1 1 0°C for a period of time ranging from five minutes to twenty-four hours. 

To the treating agent or composition for preventing the staining of the contact lens prepared according to the 
present invention, the additives which are used in the conventional contact lens cleaning solutions may be suitably 
added, to thereby provide a disinfecting liquid, a cleaning liquid, a rinsing liquid, a storing liquid or a multi-purpose liquid 
which has two or more functions such as combinations of disinfecting, cleaning, rinsing and storing functions, each of 
which contains the stain-preventing treating composition of the present invention. When the multi-purpose liquid as 
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described above is used in treating the contact lens in a conventional manner, th contact lens can be disinfected, 
cleaned, rinsed and stored while it is at the same time given the anti-staining or stain-preventing property, by a single 
liquid agent 

For instance, the contact lens is held in contact with the present treating composition in a liquid form (i.e., a treating 
solution) at a temperature of not lower than 80°C for not less than five minutes, preferably at a temperature of 80-1 1 0°C 
for 5-60 minutes, wh reby the contact lens is subjected simultaneously to the stain-preventing treatment and the ther- 
mal disinfecting treatment. In this arrangement, a commercially available heating unit or device which is conventionally 
used in the thermal disinfecting treatment can be used. 

The treating solution as described above may include an effective amount of disinfectant suitably selected from 
among any known disinfectants, whereby the contact lens is simultaneously subjected to the chemical disinfecting treat- 
ment concurrently with the stain-preventing treatment by using this treating solution. The disinfectant to be included in 
the treating solution should not give an adverse influence on the stain-preventing effect of the present treating compo- 
sition. In view of this, the disinfectant is suitably selected from among free compounds such as polyhexamethylene 
biguanide (PHMB), chlorhexkJine and quaternary ammonium salts (such as benzalkonium chloride and polyquater- 
nium-1), and salts of these free compounds. The concentration of the disinfectant to be included in the treating solution 
is suitably determined depending upon the kinds of the disinfectant and the desired disinfecting effect to be obtained. 
When PHMB (salt form) is used as the disinfectant, its concentration is adjusted to within a range of 0.1 -5ppm t prefer- 
ably 0.3-1ppm. For chlorhexidine (salt form) and quaternary ammonium salt, the concentrations are adjusted to within 
a range of 1 -50ppm and 1 0- 1 0Oppm, respectively. By adding the disinfectants whose concentrations are adjusted to the 
respective suitable values, the treating solution exhibits an excellent disinfecting effect The contact lens can be simul- 
taneously subjected to the stain-preventing treatment and the chemical disinfecting treatment by immersing the contact 
lens in the thus prepared treating solution which contains the disinfectant as described above, at the room temperature 
for 1-24 hours, preferably for 2-6 hours. 

In general, the contact lens is stored while it is immersed in a suitable liquid. Since the non-water-swellable contact 
lens is generally stored at a temperature around the room temperature, the treating solution of the present invention can 
be used as a storing liquid for storing the non-water-swellable contact lens. In view of the fact that the microorganisms 
or germs tend to proliferate on the water-swellable contact lens, the above-described disinfectant which also exhibits a 
preservative effect is added to the present treating solution, so that the present treating solution can be used as a stor- 
ing liquid for storing the water-swellable contact lens. 

In an attempt to improve the effect for removing the protein deposits and lipid deposits adhering to the contact lens, 
enzymes such as a protease and a lipase having functions of decomposing the proteins and the lipids, respectively, 
may be added to the present treating solution. In case that the contact lens is stained beyond the stain-preventing capa- 
bility of the present treating composition, these enzymes are capable of removing the deposits from the contact lens, 
so as to effectively prevent accumulation of the deposits on the contact lens. Preferably, the protease is added to the 
present treating solution for removing the protein deposits. While any known protease may be added to the present 
treating solution, it is preferable to use a serine protease such as subtilisin or a thiol protease such as papain. The con- 
centration of the protease to be added to the present treating composition is suitably determined depending upon the 
desired protein-removal effect to be obtained. 

According to the present invention, the contact lens is simultaneously subjected to the stain-preventing treatment, 
the disinfecting treatment and the cleaning treatment in a single step, to thereby simplify the maintenance of the contact 
lens. 

In using the treating solution that contains the present treating composition for preventing the staining of the contact 
lens as the multi-purpose liquid agent it is preferable to add suitable additives thereto which are used in the conven- 
tional contact lens liquid agents. Any known additives such as a surface active agent a chelating agent and a tonicity 
agent may be added to the present treating solution, provided that they are safe to the living body and that they do not 
give an adverse influence on the material of the contact lens. These additives are added to the treating solution in com- 
bination as needed in amounts that do not inhibit the stain-preventing effect exhibited by the effective component of 2- 
amino-2-methyl-1 ,3-propanediol or 2-amino-2-methyl-1-propanol in the present treating composition. 

Described more specifically, a suitable surface active agent may be added to improve the effect of removing the 
lipid deposits such as the lipid in the eyes adhering to the contact lens, for example. Any known surface active agents 
such as an anionic surface active agent an amphoteric surface active agent and a nonionic surface active agent may 
be used as long as they are safe to the living body and they do not give an adverse influence on the material of the con- 
tact lens. When the present treating solution that includes the stain-preventing composition is used to treat the water- 
swellable contact lens, it is preferable to employ the nonionic surface active agent for preventing adsorption thereof to 
the contact lens. Examples of the nonionic surface active agent include polyoxyethylene-polyaxypropylene block poly- 
mer, polyoxyethylene sorbitan fatty acid ester, and polyoxyethylene sorbitol fatty acid ester. While the concentration of 
the nonionic surface active agent used in the present treating liquid is suitably determined depending upon the desired 
cleaning effect to be obtained, it is generally in a range of 0.005-5 wt.%, preferably 0.02-1 wt %, more preferably 0.05- 
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0.5 wt.% 

As the chelating agent for removing the inorganic matters, ethylenediamine tetraacetic acid (EDTA), hydrcocyethyt 
ethylenediamine triacetic acid (HEDTA), nitrilotriacetic acid or sodium salts thereof is employed, for instance. It is par- 
ticularly preferable to employ EDTA and a sodium salt thereof. The concentration of the chelating agent included in the 
present treating liquid is generally in a range of 0.001 -1 wt.%, preferably 0.01-0.2 wt%, more preferably 0.01-0.1 wt.%. 
If the concentrati n of th chelating agent is lower than 0.001 wt.%, the contact lens may suffer from deposition of cal- 
cium which is derived from the tear fluid. The effect of removing the inorganic substances does not increase with an 
increase in the concentration of the chelating agent above 1 wt.%. On the other hand, the inclusion of the chelating 
agent exceeding 1 wt.% may even cause a trouble to the living body. 

The present treating liquid which includes the above-described additives as needed has an osmotic pressure that 
is held within a physiologically permissible range. More specifically, the osmotic pressure of the treating liquid is 
adjusted to within a range of 200-600 mOsm, preferably 220-450 mOsm. For adjusting the osmotic pressure of the 
treating liquid in the above preferred ranges, any known tonicity agents may be used as long as they are safe to the 
living body. Generally, any one or any combination of sodium chloride, potassium chloride, sodium bicarbonate and 
glycerin may be used as the tonicity agent The concentration of the tonicity agent in the treating liquid is determined 
so that the treating liquid has the intended osmotic pressure, while taking account of the amounts of the other additives. 

In another aspect of the present invention, the above-described compound(s) included in the treating composition 
for preventing the staining of the contact lens, i.e., 2-amino-2-methyl-2,3-propanediol, 2-amino-2-methyl-1-propanol or 
salts thereof, is used as an effective component for stabilizing the protease. The compound is prepared into a liquid 
cleaning composition for cleaning a contact lens, and the contact lens is cleaned by using the liquid cleaning composi- 
tion, to thereby provide an excellent protein removal effect to be exhibited by the protease which is stabilized by the 
above-described compound(s). in addition to an excellent stain-preventing effect as described above. 

The protease which is included in the present liquid cleaning composition for a contact lens as one essential com- 
ponent has a function of removing the protein deposits adhering to the contact lens. While the amount of the protease 
included in the present liquid cleaning composition is suitably determined depending upon the desired protein removal 
effect to be obtained and kinds of the protease, the effective amount of the protease in the liquid cleaning composition 
is generally in a range of 0.005-10 w/v%, preferably 0.05-5 wA/%. The protease is generally classified, depending upon 
kinds of a residue in an active site thereof, into: serine protease; thiol protease; metal protease; and carboxyl protease. 
In particular, the serine protease is preferably used in the contact lens liquid cleaning composition of the present inven- 
tion. This is because the serine protease does not require any cofactor, to thereby assure easy handling thereof. On the 
other hand, the thiol protease and carboxyl protease need to be activated, making the handling cumbersome. 

The serine protease preferably used in the present invention includes a serine residue in its active site. Described 
in detail, trypsin and chymotrypsin derived from an animal, and protease derived from bacteria, actinomycetes and 
molds are used. Various kinds of the protease which are derived from Bacillus are commercially available, such as "Bio- 
prase" from NAGASE SEIHAGAKU KOGYD. K.K., "Clear Lens Pro", "Esperase" and "Durazym" from Novo Nordisk Bio- 
industry, Ltd., and "Alkali Protease GL-440" from Kyowa-Enzyme K.K. 

The molecules of the serine protease which are derived from Bacillus have portions for bonding to calcium ion. With 
the calcium ion being bonded to these portions, the enzyme has a stable molecular structure. In view of this, when the 
serine protease which is derived from the Bacillus is used in the present liquid cleaning composition, the calcium ion is 
added for increasing the stability of the enzyme. Accordingly, the present liquid cleaning composition assures improved 
detergency with respect to the protein deposits. 

The calcium ion is generally provided in the form of a calcium salt which generally has good water solubility, such 
as calcium chloride, calcium sulfate or calcium acetate. The calcium salt is added as the calcium ion to the present liq- 
uid cleaning composition generally with a concentration of not higher than 30 mM, preferably in a range of 3-20 mM. 
The enzyme stabilizing effect to be exhibited by the calcium ion does not significantly increase with an increase in the 
concentration exceeding the upper limit. 

Since the protease as described above is generally unstable in an aqueous medium, a specific stabilizing compo- 
nent (solvent) needs to be added when the protease is provided in a liquid form. It is necessary to select the stabilizing 
component which effectively stabilizes the protease while at the same time, it assures a high degree of safety to the liv- 
ing body and it does not adversely influence the material of the contact lens. In the light of this, at least one compound 
selected from the group consisting of 2-amino-2-methyl-1,3-propanediol, 2-amino-2-methyl-1-propanol and salts 
thereof is used as the stabilizing component for stabilizing the protease. That is, in the present invention, the above- 
described at least one compound is added as the stabilizing component to the liquid cleaning composition for a contact 
lens, whereby the protease is effectively stabilized so as to improve the detergency with respect to the protein deposits. 

The above-described stabilizing component of the present invention is included in the aqueous medium in an 
amount of at least 5 w/v%, to thereby stabilize the protease in the liquid cleaning composition. Preferably, the stabilizing 
component is included in the aqueous medium in an amount of n t less than 1 0 w/v% In particular, the enzyme is effec- 
tively stabilized by the stabilizing component if the stabilizing component is present in the aqueous medium with a rel- 
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atively high cone ntration. For stabilizing the protease in a liquid form to a sufficient extent, it is preferable that the 
stabilizing component be included generally in an amount of 20-70 w/v%, preferably in an amount of 30-70 w/v%, more 
preferably in an amount of 45-65 w/v%. The stabilizing component may be used in combination with a water-soluble 
organic solv nt such as glycerin or propylene glycol as needed. 

5 As in the treating composition for preventing the staining of the contact lens as described above, the stabilizing 
comp nent, i.e., 2-amino-2-methyM ,3-propanediol or 2-amino-2-methyl-1-propanol, is provided in a free state or in a 
salt thereof such as hydrochloride. When the stabilizing component is provided in a free state, the aqueous solution 
thereof is alkaline. When the stabilizing component is provided in a salt thereof such as hydrochloride, the aqueous 
solution thereof is acidic. In order to keep the present liquid cleaning composition within an optimum pH range of 5.5- 

10 7.5, at least one acid or at least one alkali is suitably added to the composition. Examples of the acid and alkali are the 
same as described above with respect to the treating composition for preventing the staining of the contact lens. 

To the present liquid cleaning composition fa a contact lens which contains the specif ic stabilizing component and 
the protease as described above, there may be added as needed a surface active agent for improving an effect of 
removing the lipid deposits such as the lipid in the eye adhering to the contact lens. Any known surface active agents 

15 such as an anionic surface active agent, an amphoteric surface active agent and a nonionic surface active agent may 
be added as long as they assure a high degree of safety to the living body and that they do not adversely influence the 
material of the contact lens. When the present liquid cleaning composition is used to treat the water-swellable contact 
lens, it is preferable to employ the nonionic surface active agent for avoiding the adsorption thereof to the contact lens. 
Examples of the nonionic surface active agent include polyoxyethyiene-polyoxypropylene block polymer, condensation 

20 product of polyoxyethylene or polyoxypropylene and ethylenediamine, glycerin fatty acid ester, polyoxyethylene glycerin 
fatty acid ester, sucrose alkyl ester, polyoxyethylene alkytamine, polyoxyethylene sorbitan fatty acid ester, and polyox- 
yethylene hardened castor oil. Particularly preferable is polyoxyethylene sorbitan fatty acid ester. While the concentra- 
tion of the surface active agent included in the present liquid cleaning composition is suitably determined depending 
upon the desired detergency to be obtained, it is generally in a range of 0-10 w/v%, preferably 0.01-5 w/v%. 

25 The contact lens may suffer from deposition of the calcium which is derived from the tear fluid, as well as the dep- 
osition of the protein and the lipid. In view of this, the present liquid cleaning composition may further include a metal 
chelating agent such as ethylenediamine tetraacetic acid (EDTA), hydroxyethyl ethylenediamine triacetic acid (HEDTA), 
nitrilotriacetic acid, or salts thereof such as sodium salts. Trie chelating agent is included in the present liquid cleaning 
composition such that the concentration in a dilution obtained by diluting the liquid cleaning composition to clean the 

30 contact lens is generally in a range of 0.001-1 wA/%, preferably 0.01-0.2 w/v%. 

The liquid cleaning composition according to the present invention may further contain a preservative or a disinfect- 
ant with a suitable concentration determined depending upon the desired disinfecting or sterilizing effect to be obtained, 
for the purpose of improving its quality, e.g., for inhibition of proliferation of the microorganisms and sterilization during 
storage or use of the liquid cleaning composition. Such a preservative or a disinfectant is selected, for example, from 

35 among: sorbic acid, benzoic add and salts thereof; biguanide such as polyhexamethylene biguanide (PHMB); and free 
compounds such as chlorhexidine or quaternary ammonium salt (such as benzalkonium chloride or polyquaternium-1) 
and salts thereof. 

It is needless to say that various other additives used in the conventional contact lens treating agents may be added 
as needed to the present liquid cleaning composition, provided that they are safe to the living body and that they do not 

40 adversely influence the material of the contact lens. The additives are used in combination as needed, and added to 
the present liquid cleaning composition in amounts that do not inhibit the cleaning effect and the stabilizing effect of the 
present liquid cleaning composition. 

The present liquid cleaning composition for a contact lens is obtained by adding a suitable aqueous medium to the 
mixture of the protease, the at least one stabilizing component selected from the group consisting of 2-ammo-2-methyl- 

45 1 ,3-propanedid, 2-amino-2-methyl-1 -propanol and salts thereof, and the additives as needed. As the aqueous medium, 
it is possible to use, in addition to water such as purified water and distilled water, known liquid agents for the contact 
lens such as a cleaning liquid, a storing liquid and a disinfecting liquid as long as they are aqueous solutions. 

In cleaning the contact lenses which are classified into hard contact lenses and soft contact lenses, and water- 
swellable contact lenses and non-water-swellable contact lenses, by using the present liquid cleaning composition pre- 

so pared as described above, the liquid cleaning composition is initially diluted with a suitable aqueous diluting medium to 
a physiologically permissible extent By thus diluting the liquid cleaning composition, the proportion of the stabilizing 
component included therein deviates from the range which assures the stabilization of the protease, whereby the pro- 
tease included in the liquid cleaning composition is activated, so as to considerably increase the cleaning effect to be 
exhibited by the protease. 

55 The liquid cleaning composition is uniformly mixed with, and dissolved in the aqueous diluting medium in an 
amount of 0.1-100 parts by volume, preferably in an amount of 0.5-5 parts by volume, per 100 parts by volume of the 
aqueous diluting medium. Accordingly, the obtained dilution has a physiologically permissible osmotic pressure, 
namely, in a range of 200-600 mOsm, preferably in a range of 250-400 mOsm, and a physiologically permissible pH, 
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namely in a range of 5.5-8.0, preferably in a range of 6.5-7.5. The liquid cleaning composition is diluted so that the sta- 
bilizing component has a concentration of not higher than 3 w/v%. and that the protease has a concentration of 
0.00001 -1.0w/v%. 

The aqueous diluting medium for diluting the liquid cleaning composition is suitably selected from among tap water, 
5 purified water, distilled water, physiological salt solution or saline, conventional contact lens cleaning liquids (aqueous 
solutions containing a surface active agent), and conventional contact lens storing liquids (aqueous solutions containing 
sodium chloride), for instance. It is not appropriate to us _ the tap water as the aqueous diluting medium if it includes 
any impurities which reduce the desired effect to be exhibited by the protease included in the cleaning composition. 
Accordingly, it is preferable to use, as the aqueous diluting medium, purified water that is free from the impurities, a 
70 physiological salt solution, an aqueous solution containing a surface active agent and an aqueous solution containing 
sodium chloride, for instance, ft is particularly preferable to use commercially available contact lens cleaning liquids 
which are aqueous solutions containing a surface active agent. The conventionally used contact lens disinfecting liquids 
which are aqueous solutions containing a disinfectant are also used as the aqueous diluting medium, so that the con- 
tact lens can be disinfected concurrently with the protein deposits-removing treatment and the stain-preventing treat- 
is ment. 

According to the present method of cleaning a contact lens, the contact lens which was worn on the eye is 
immersed in the dilution obtained by diluting the liquid cleaning composition as described above with a suitable dilution, 
so that the deposits on the contact lens surface are removed (decomposed or separated). The contact lens is immersed 
in the dilution generally for a time period ranging from two hours to one night at room temperature. After the immersion, 

20 the contact lens is taken out of the dilution, and is rubbed with fingers by using the conventional contact lens cleaning 
liquid or storing liquid. Thereafter, the contact lens is rinsed with tap water. The cleaning operation at room temperature 
as described above is suitably effected on the non-water-swellable contact lenses. In this case, since the disinfectant is 
present in the dilution, which disinfectant is derived from the liquid cleaning composition or the aqueous diluting 
medium, the non-water swellable contact lenses can be disinfected concurrently with the cleaning operation. 

25 When the water-swellable contact lenses are cleaned by the present liquid cleaning composition, the contact 
lenses are preferably subjected to the thermal disinfecting treatment at high temperature, in addition to the immersion 
of the contact lenses in the above-described dilution. More specifically, the contact lenses are disinfected at a temper- 
ature of not lower than 60°C for not less than five minutes, preferably at a temperature of not lower than 80°C for not 
less than five minutes. It is particularly preferable to boil the contact lenses. After the thermal disinfecting treatment as 

30 described above, the contact lenses are taken out of the dilution, rubbed with fingers, and then rinsed in the same man- 
ner as described above, whereby the contact lenses can be cleaned and disinfected. 

More specifically described, one droplet of the present liquid cleaning composition is poured into a commercially 
available contact lens case, and then the lens case is filled with the physiological salt solution. After the worn contact 
lens is lightly rinsed with the physiological salt solution, it is accommodated in the lens casa Then, the lens case is 

35 installed on a commercially available contact lens boiling device (adapted to heat the contact lens in two different tem- 
perature ranges for cleaning and boiling • sterilizing the contact lens), so that the contact lens is boiled for sterilization. 
Thereafter, the contact lens is taken out of the lens case, and rinsed with the physiological salt solution before it is worn 
on the eye. 

According to the present invention, the contact lens which was worn on the eye is immersed in the dilution obtained 
40 by diluting the liquid cleaning composition which includes the specific stabilizing component, so that the deposits such 
as the protein deposits adhering to the contact lens can be effectively removed from the contact lens. In addition, the 
contact lens is free from the problem of adhesion of the decomposed protein deposits back to the contact lens, which 
was encountered during treatment of the contact lens by using the conventional enzyme-containing treating liquid. Fur- 
thermore, the present cleaning method minimizes or prevents the staining of the contact lens, especially with the pro- 
45 teinaceous substance in the subsequent wearing of the contact lens. 

In the above explanation, the dilution obtained by diluting the present liquid cleaning composition is used for clean- 
ing the contact lens. However, the dilution may be also used as the storing liquid for storing the contact lens. Generally, 
the contact lens is stored while it is immersed in a suitable liquid. Since the non-water-swellable contact lens is usually 
stored at room temperature, the dilution prepared as described above can be used as the storing liquid. If the dilution 
so includes a suitable disinfectant which also has a preservative effect it can be used as the storing liquid for storing the 
water-swellable contact lens on which the microorganisms such as germs tend to proliferate. 

Examples 

55 To further clarify the concept of the present invention, some examples of the invention will be described. It is to be 
understood, however, that the present invention is not limited to the details of the illustrated examples, but may be 
embodied with various changes, modifications and improvements, which may occur t those skilled in the art without 
departing from the spirit of the present invention. 
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( Example 1 > 

—Test for confirming the stain-preventing effect- 
Initially, there were prepared liquid specimens Nos. 1-8 which contain the treating composition for preventing the 
staining of the contact I ns according to the present invention, such that the liquid specimens have the respective com- 
positions as indicated in the following Table 1 . 

Namely, predetermined amounts of 2-amino-2-methyl-1,3-propanediol (AMPD) and 2«amino-2-methyl-1-propa- 
nol • HCI salt (AMP • HCI) as indicated in the Table 1 are respectively dissolved in 80mL of purified water, together with 
0.5g of sodium chloride. The pH of the thus obtained solutions which give the liquid specimens Nos. 1, 3 and 4 was 
adjusted to 7.0 by using a 3N hydrochloric acid while the pH of the solutions which give the liquid specimens Nos. 2, 5 
and 6 was adjusted to 7.0 by using a 3N sodium hydroxide. A measured 100 mL volume of each solution was used as 
the intended liquid specimen. The pH of the solutions which give the liquid specimens Nos. 7 and 8 was adjusted to 6.0 
and 8.0, respectively, by using hydrochloric acid. Similarly, a measured 100 mL volume of each solution was used as 
the intended liquid specimen. 

Each of the thus obtained liquid specimens Nos. 1-8 was measured of its pH by a glass electrode pH meter, and 
was also measured of its osmotic pressure by a freezing-point osmometer. The measured values are also indicated in 
the Table 1. 

Next there was prepared 1% lysozyme solution that contains lysozyme which was labelled with 125 l as a radioac- 
tive tracer, in an amount indicating about 10000cpm per 100ug. Into a plurality of lens cases, there were respectively 
poured 0.2mL of the lysozyme solution and 1.8mL of the liquid specimens Nos. 1-8. A water-absorbable contact lens 
("MENICON SOFT MA" available from Menicon, Co., Ltd.) was put into each of the lens cases, and was boiled at about 
100°C for 1 5 minutes by using a contact lens boiling device fThermolizer" available from Tanica Denki, Co., Ltd.). After 
the boiling operation, the contact lens was taken out of the corresponding lens case, and was fully rinsed with the phys- 
iological salt solution. Thereafter, each contact lens was put into a vial for a gamma counter so as to measure the radi- 
oactivity (A cpm) by an auto well gamma counter. For comparison, there were measured the radioactivity {B cpm) of 
100jig of lysozyme chloride and a background (BK cpm) of an empty vial. The amount of the lysozyme which adhered 
to each contact lens was calculated according to the following equation. The calculated value is also indicated in the 
Table 1. 

the amount (ug) of lysozyme which adhered to the contact lens = {A(cpm) - B(cpm)} x 100 + (B(cpm)- BK(cpm)} 

In the same manner as described above, there were prepared liquid specimens Nos. 1 -5 as comparative examples, 
so as to have the respective compositions as indicated in the following Table 2. After each of the liquid specimens 
according to the comparative examples was measured of its pH and osmotic pressure, the amount of the lysozyme 
which adhered to the contact lens was obtained in the same manner as described above with respect to the liquid spec- 
imens Nos. 1-8 according to the present invention. The results are also indicated in the Table 2. 



TABLE 1 





Preent invention 




1 


2 


3 


4 


5 


6 


7 


8 


AMPD (g) 


0.73 




0.20 


1.64 






0.73 


0.73 


AMP • HCI (g) 




0.85 






0.20 


1.91 






hydrochloric acid 


* 




* 








* 


* 


sodium hydroxide 










* 


* 






PH 


6.99 


7.00 


6.98 


6.98 


6.99 


7.00 


6.00 


8.04 


osmotic pressure (mOsm) 


285 


284 


288 


288 


285 


282 


295 


279 


amount of lysozyme adhering to contact lens (ug) 


18.9 


11.0 


15.8 


12.6 


19.6 


7.7 


15.1 


44.4 



*: suitable amounts 
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TABLE 2 





Comparative examples j 




1 


2 


3 


4 


5 


sodium chloride (g) 


0.50 


0.50 


0.50 


0.50 


0.50 


boric acid (g) 


0.80 


— 


— 


— 


— 


trisodium citrate (g) 


— 


1.32 


— 


— 


— 


disodium hydrogenphosphate 


— 




1.70 


— 


— 


dodecahydrate (g) 












sodium tripolyphosphate (g) 








1.00 




1 ,3-propanediol (g) 










0.95 


hydrochloric acid 




* 


* 


* 




sodium hydroxide 


* 








* 


PH 


7.20 


7.08 


7.04 


7.02 


7.07 


osmotic pressure (mOsm) 


287 


286 


289 


292 


292 


amount of lysozyme adhering to contact lens (ug) 


236.9 


310.6 


315.7 


311.5 


137.5 



*: suitable amounts 

25 

As is apparent from the results indicated in the above Tables 1 and 2, the amounts of the lysozyme adhering to the 
contact lenses were significantly small when the contact lenses were treated by the liquid specimens Nos. 1 -8 which 
contain the treating composition for preventing the staining of the contact lens according to the present invention, as 
30 compared with those when the contact lenses were treated by the liquid specimens Nos. 1 -5 of the comparative exam- 
ples. Thus, it is dear that the present treating composition for preventing the staining of the contact lens assures an 
excellent stain-preventing effect 

Example 2 

35 

—Influence of the additives- 
Liquid specimens Nos. 9-12 according to the present invention and a liquid specimen No. 6 as a comparative exam- 
ple were prepared in the same manner as in the above Example 1 , so as to have the respective compositions as indi- 
40 cated in the following Table 3. In this Example 2, the liquid specimens include sodium edetate as a chelating agent, 
polyoxyethylene-polypropyleneglycol as a nonionic surface active agent, and polyhexamethyiene biguanide • HCI saJt 
as a preservative. 

In the same manner as in the Example 1 , the amounts of the lysozyme which adhered to the contact lenses were 
calculated. The results are also shown in the Table 3. 



50 



55 
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TABLE 3 





Present invention 


Comparative example 




9 


10 


11 


12 


6 


AlVlrU \Q) 


0.73 






0.73 




AMr • nUI (g; 


mmm 


0.85 


0.85 


— 




boric acid (g) 








•mm 


0.8 


sodium chloride (g) 


0.5 


0.5 


0.5 


0.5 


0.5 


hydrochloric acid 


* 


— 




* 




sodium hydroxide 


mmm 


* 


* 


mmm 




chelating agentt 1 (g) 








0.02 




nonionic surface active agent 


At 2 (9) 


0.1 






0.1 




Bt 3 (g) 




0.1 








disinfectant! 4 (mg) 






0.03 


0.03 




PH 


6.99 


7.00 


7.00 


7.00 


7.20 


osmotic pressure (mOsm) 


286 


283 


282 


287 


287 


amount of lysozyme adhering to contact lens (\ig) 


7.2 


7.4 


41.7 


8.7 


214.0 



*: suitable amounts 
t 1 : sodium edetate 

t 2 : polyoxyethylene (196) polyoxypropylene (67) glycol 
t 3 : polyoxyethylene (20) sorbrtan monooleate 
t 4 : polyhexamethylene biguanide • H CI salt 



It will be understood that the present treating composition for preventing the staining of the contact lens exhibited 
an excellent stain-preventing effect even when it is used in combination with the additives such as the chelating agent, 
surface active agent and preservative. 

Example 3 

—Stain-preventing treatment in combination with chemical disinfecting treatment- 
Various liquid specimens were prepared in the same manner as in the above Example 1 , so as to have the respec- 
tive compositions as indicated in the following Table 4. In this Example 3, the liquid specimens include, as a preservative 
or disinfectant polyhexamethylene biguanide • HCI salt or chlorhexidine gluconate, so that the chemical disinfecting 
treatment is simultaneously effected. 

Initially, there was prepared 1% lysozyme solution including lysozyme that was labelled with 125 l as a radioactive 
tracer in an amount indicating 60000cpm per 100ng. 0.2mL of the thus prepared lysozyme solution and 1.8mL of the 
liquid specimens Nos. 1 3-1 5 according to the present invention and the liquid specimen No. 7 according to the compar- 
ative example were respectively poured into contact lens cases. A water-absorbable contact lens ("MENICON SOFT 
MA" available from Menicon Co., Ltd.) was put into each of the lens cases, and kept at room temperature of about 25°C 
for 16 hours. Thereafter, the contact lens was taken out of the corresponding lens case, and was measured of the 
amount of the lysozyme which adhered thereto, in the same manner as in the above Example 1. The results are also 
shown in the Table 4. 

In the meantime, there was prepared 1% lysozyme solution including lysozyme that was labelled with 125 l as a radi- 
oactive tracer in an amount indicating 17500cpm per 1 00|ig. 0.2mL of the thus prepared lysozyme solution and 1 .8mL 
of the liquid specimens Nos. 13-15 according to the present invention and the liquid specimen No. 7 according to the 
comparative example were respectively poured into contact lens cases. A water-absorbable contact lens fSUREVUE" 
available from Johnson & Johnson Vision Products Inc.) was put into each of the lens cases, and kept at room temper- 
ature of about 25°C for 16 hours. Ther after, the contact lens was taken out of the corresponding I ns case, and was 
measured of the amount of the lysozyme which adhered thereto, in the same manner as in the above Example 1. The 
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results are also shown in the Table 4. 

The disinfecting or antimicrobial effect of the liquid specimens prepared as described above was examined in the 
following manner. Initially, the following bacteria and fungi were incubated in a suitable manner: S.a. (Staphylococcus 
aureus ATCC 6538); Ra. (Pseudomonas aeruginosa ATCC 9027); Ex. (Eschrichia coli ATCC 8739); S.m. (Serratia 
marcescens ATCC 13880); C.a. (Candida albicans ATCC 10231); and A.f. (Aspergillus furnigatus ATCC 10894). The 
incubated bacteria and fungi were suspended in a physiological salt solution, so as to respectively provide bacterium 
liquids and fungus liquids, each of which contains the corresponding bacterium or fungus in an amount of lO^IO 9 
cfu/mL 9.9mL of the liquid specimens Nos. 13-15 according to the present invention and the liquid specimen No. 7 
according to the comparative example were put into sterilized test tubes, respectively. To each of the test tubes, there 
was added 0.1 mL of each bacterium or fungus liquid prepared as described above, so as to provide a bacterium or fun- 
gus suspension having a concentration of 10 6 -1 0 7 cfu/mL After the thus obtained suspension was kept at 23°C for four 
hours, there was calculated a viable cell count per 1mL of the suspension according to an agar plate dilution method. 

Then, a ratio of reduction (Log Reduction) of each bacterium or fungus was calculated in logarithm according to the 
following equation, based on the viable cell count immediately after the preparation of the bacterium or fungus suspen- 
sion and the viable cell count four hours after the preparation of the bacterium or fungus suspension. 

Reduction amount = log{(the viable ceil count per 1 mL of each bacterium or 
fungus suspension immediately after the preparation) - 

(the viable cell count per 1 mL of each bacterium or 
fungus suspension after the treatment by each specimen 
liquid of the contact lens treating composition) 
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TABLE 4 



5 




Present invention 


Comparative exam- 
pie 






13 


14 


15 


7 




a ft inn / \ 

AMPD (g) 


0.73 




0.73 




10 


AMP •HQ (g) 




0.85 








boric acid (g) 








0.8 




sodium chloride (g) 


0 5 

\J.yJ 


0 5 

SJ.\J 




0.5 




hydrochloric acid 


* 




* 


■*— ' 


15 


sodiurn hydroxide 




* 


— 


# 




chelating agerrtf 1 (g) 


— 


— 


0.02 






nonionic surface active agentf 2 (g) 





— 


0.2 





20 


disinfectant 


At 3 (mg) 


0.1 


— 


0.1 


0.1 






Bf 4 (mg) 


— 


5 


— 






PH 


6.99 


6.97 


6.98 


7.00 




osmotic pressure (mOsm) 


286 


282 


289 


289 


25 


amount of lysozyme adhering to contact 
lens (ug) , 


MENICON SOFT 
MA 


11.5 


12.2 


10.9 


16.4 








SUREVUE 


485 


412 


493 


976 


30 


reduction amount of bacteria or fungi 


S.m. 


3.04 


4.94 


2.27 


2.06 






P.a. 


4.02 


6.02 


3.94 


4.08 








E.c. 


5.34 


5.96 


4.94 


4.26 








S.a. | 


1.76 


1.50 


2.02 


1.83 


35 






C.a. 


0 


2.18 


0 


0 








A.f. 


0.11 


1.47 


0 


0 



*: suitable amounts 
t 1 : sodium edetate 

t 2 : polyoxyethylene (196) polyoxypropytene (67) glycol 
t 3 : polyhexamethyfene biguanide • HCI 
f 4 : chlorhexidine gluconate 



It will be understood from the results as shown in the Table 4 that the antimicrobial effect exhibited by the disinfect- 
45 ant did not deteriorate, but improved owing to the present treating composition for preventing the staining of the contact 
lens. 

Example 5 

so —Effect for a hard contact lens— 

In this Example 5, there were used the liquid specimens Nos. 1 and 2 according to the present invention and the 
liquid specimen No. 1 according to the comparative example prepared in the above Example 1 , and the liquid specimen 
No. 1 5 according to the present invention prepared in the above Example 4. 
55 Initially. 1% lysozyme solution was prepared which contains lysozyme that is labelled with 125 l as a radioactive 
tracer in an amount indicating about 60000cpm per 100ug. 0.2mL of the thus prepared lysozyme solution and 1 .8mL of 
the liquid specimens Nos. 1 . 2 and 15 according to the present invention and the liquid specimen No. 1 according to the 
comparative example w re put into contact lens cases, respectively. A hard contact lens ("MENICON EX" available from 
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Menicon Ca, Ltd.) was put into each of the lens cases, and kept at room temperature of about 25°C for 1 6 hours. There- 
after, each of the contact lenses was taken out of the corresponding lens case, and measured of the amount of the lys- 
ozyme which adhered thereto, in the same manner as in the above Example 1. The results are shown in the Table 5. 



TABLE 5 





Present invention 


Comparative example 




1 


2 


3 


1 


amount of lysozyme adhering to contact lens frig) 


8.9 


11.0 


6.0 


16.7 



As is apparent from the above results, the present treating composition for preventing the staining of the contact 
lens exhibited a significantly high degree of stain-preventing effect with respect to the hard contact lens. 

it will be understood from the above description that the present treating composition for the contact lens minimizes 
or prevents the staining of the contact lens, especially with the proteinaceous substance. 

When the present treating composition for preventing the staining of the contact lens includes suitable additives, 
the contact lens can be effectively subjected to the thermal disinfecting treatment chemical disinfecting treatment, 
cleaning treatment and other necessary treatments concurrently with the stain-preventing treatment, without adversely 
influencing the stain-preventing effect and the antimicrobial effect. 

Example 6 

—Preparation of the liquid cleaning composition- 
Various liquid cleaning composition specimens were prepared in the following manner. Initially, 2-amino-2-methyl- 
1,3-propanediol (AMPD) or 2-amino-2 -methyl- 1 -propanol • HCI salt (AMP • HCI), and protease derived from Bacillus 
f Esperase" available from Novo Nordisk Bioindustry Lid.) were mixed in the respective amounts as indicated in the fol- 
lowing Tables 6 and 7. Each of the mixtures was prepared into a 100ml volume of liquid cleaning composition by using 
purified water, the pH of which was adjusted to about 7.0 by adding hydrochloric acid or sodium hydroxide. Thus, the 
intended liquid cleaning composition specimens were obtained. 

Subsequently, the enzyme activity was measured for each of the liquid cleaning composition specimens prepared 
as described above, in the manner described below. The enzyme activity was measured after each specimen was 
stored at 25°C for 14 days and after each specimen was stored at 40°C for 7 days. Then, the residual enzyme activity 
was calculated according to the following equation for each of the specimens. The results are also shown in the Tables 
6 and 7. 

—Measurement of the activity of the protease- 
Initially, each specimen of the liquid cleaning composition was diluted with purified water at a suitable dilution ratio 
"D w . To 1 ml of each diluted specimen of the liquid cleaning composition, 5ml of 0.6% casein solution (pH 7.0, 0.05M 
sodium monohydrogenphosphate aqueous solution) heated to 37°C was added. After the thus obtained mixture was 
kept at 37°C for ten minutes, there was added 5ml of a precipitating reagent (a mixed solution comprising 0.1 1 M trichlo- 
roacetic acid, 0.22M sodium acetate and 0.33M acetic acid), whereby undecomposed protein was precipitated. Then, 
the mixture was subjected to filtration, and the filtrate was measured of its absorption A at 275nm. For comparison, 
each specimen of the liquid cleaning composition was diluted with purified water (at the dilution "D"). To 1ml of each 
diluted specimen of the liquid cleaning composition, 5ml of the above-described precipitating reagent was added. Fur- 
ther, the above-described casein solution was added, so that the protein was precipitated. The mixture was then sub- 
jected to filtration, and the obtained filtrate was measured of its absorption Aq at 275nm. 

The enzyme activity is evaluated as 1u when the enzyme activity is capable of producing a non-protein substance 
showing an absorption amount at 275nm of 1 x 1 0* 6 of tyrosine per one minute. In the following equation, As represents 
an absorption of 50mg/ml of tyrosine at 275nm. In this example, As is equal to 391 . 

Activity of protease (m/g) = [(A - A 0 )/As] x 50 x (1 1/10) x D 
Residual enzyme activity (%) = (Activity of protease after the storage/Activity of protease upon preparation) x 100 
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TABLE 6 



5 



10 



15 





residual enzyme activity (%) 


specimen No. 


Esperase (g) 


AMPD (g) 


hydrochloric acid 


at 25°C after 14 days 


at4Q°C, after 7 days 


1 


1.0 


0 


— 


18.2 


0 


2 


1.0 


10 




33.6 


0.3 


3 


1.0 


20 




48.8 


5.4 


4 


1.0 


25 




79.2 


8.9 


5 


1.0 


30 




85.7 


25.8 


6 


1.0 


35 




100.4 


50.3 


7 


1.0 


40 




100 


76.1 


8 


1.0 


45 




100 


85.7 


9 


1.0 


50 




100 


91.0 


10 


1.0 


55 




100 


96.8 


11 


1.0 


60 




100 


100 



*: suitable amounts 



TABLE 7 





residual enzyme activity (%) 


specimen No. 


Esperase (g) 


AMP* HCI(g) 


NaOH 


at 25°C after 14 days 


at 40°C, after 7 days 


12 


1.0 


10 


* 


27.9 


4.6 


13 


1.0 


20 




48.5 


8.0 


14 


1.0 


25 


* 


75.2 


17.6 


15 


1.0 


30 


* 


89.2 


40.5 


16 


1.0 


35 




98.9 


68.6 


17 


1.0 


40 


* 


100 


89.6 


18 


1.0 


45 


* 


100 


97.0 


19 


1.0 


50 


* 


100 


100 


20 


1.0 


55 


*• 


100 


100 


21 


1.0 


60 


* 


100 


100 


22 


1.0 


65 


* 


100 


100 


23 


1.0 


70 




100 


100 



*: suitable amounts 



It will be understood from the above results that the protease (Esperase) was effectively stabilized by addition of 
suitable amounts of AMPD or AMP • HCI. In particular, the addition of AMPD or AMP • HCI in an amount of 20-70 w/v% 
is significantly effective to stabilize the protease. For stabilizing the protease to a sufficient extent AMPD or AMP • HCI 
55 is added preferably in an amount of 30-70 w/v%, more preferably in an amount of 45-65 w/v%. 

For comparison of the protease stability provided by AMPD or AMP • HCI as the stabilizing component according 
t the present invention and the protease stability provided by the known stabilizing component such as trometamol, 
glycerin or propylene glycol, there were prepared specimens Nos. 24-25 of the liquid cleaning composition according 
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to the present invention and specimens Nos. 26-28 of the liquid cleaning composite n as comparative exampl s, in the 
following manner. To the protease ("Clear Lens Pro 2.5MG" available from Novo Nordisk Bioindustry Ltd.), 2.5M of 
AMPD or AMP • HCI according to the present invention was added. Similarly, 2.5M of the known trometamol, glycerin 
or propylene glycol was added to the protease. The thus obtained mixtures were prepared into a 1 00ml volum of liquid 

5 cleaning compositions by using purified water, the pH of which was adjusted to 7.0 by hydrochloric acid or sodium 
hydroxide, so as to provide the intended specimens. The thus obtained specimens of the liquid cleaning composition 
were stored at 60°C for one day, or stored at 50°C for one week. For each of the specimens, the residual enzyme activity 
was calculated. The results are shown in the Table 8. It will be apparent from the results of the Table 8 that the speci- 
mens Nos. 24-25 of the liquid cleaning composition according to the present invention wherein AMPD or AMP • HQ is 

w employed as the stabilizing component for stabilizing the protease exhibited a higher degree of enzyme stability than 
the specimens Nos. 26-28 of the liquid cleaning composition according to the comparative examples wherein the known 
stabilizing component such as trometamol, glycerin or propylene glycol is employed for stabilizing the protease. 



TABLE 8 





Present invention 


comparative examples 




specimen No. 


components 


24 


25 


26 


27 


28 


protease (g) 


1.0 


1.0 


1.0 


1.0 


1.0 


AMPD (g) 


16.3 










AMP* HCI (g) 




31.4 








trometamol (g) 






30.3 






glycerin (g) 








23.0 




propylene glycol (g) 










19.0 


calcium chloride dihydrate 


0.06 


0.06 


0.06 


0.06 


0.06 


hydrochloric acid 


* 




* 






sodium hydroxide 




* 




* 


* 


residual enzyme activity (%) 


at 60°C, after 1 day 


104.4 


96.0 


79.2 


68.3 


33.7 


at 50°C, after 1 week 


80.3 


90.4 


28.2 


32.1 


16.5 



*: suitable amounts 



A test for confirming the Stain-preventing effect was conducted for the above specimens Nos. 24 and 25 according 

40 to the present invention and the above specimens Nos. 27 and 28 according to the comparative examples, so as to eval- 
uate the stain-preventing effect of each of the specimens of the liquid cleaning composition. Initially, two droplets of the 
liquid cleaning composition specimens Nos. 24, 25, 27 and 28 were poured into the respective contact lens cases, and 
diluted with 1 .8ml of a commercially available storing liquid f CLEAN BOTTLE SOAK" available from Menicon Ca, Ltd.). 
Then, 0.2ml of 1% lysozyme solution was added as a proteinaceous substance to the dilution in each lens case. Sub- 

45 sequently, a water-absorbable contact lens ("MENICON SOFT MA" available from Menicon Ca, Ltd.) was immersed in 
the dilution containing the proteinaceous substance, and was boiled for sterilization by heating the contact lens at two 
different temperatures (at 50°C for one hour and at 100°C for ten minutes) using a contact lens boil-sterilizer (Thermo- 
lizer" available from Menicon Co., Ltd.). Thereafter, each contact lens was taken out of the corresponding lens case, 
and rinsed with a physiological salt solution by rubbing. 

so After the above-described treatment was repeated three times, the water-swellable contact lens was measured of 
the amount of the protein which adhered thereto by using a f luorophotometer. The results are indicated in the following 
Table 9. It will be apparent from the results that the amounts of the protein which adhered to the contact lenses were 
considerably large when the contact lenses were treated by the liquid cleaning composition specimens wherein the 
known stabilizing component such as glycerin or propylene glycol was employed for stabilizing the protease. On the 

55 contrary, in the contact lenses which were treated by the liquid cleaning composition specimens which employ AMPD 
or AMP * HCI as the stabilizing component, the amounts of the protein which adhered thereto were 1/2 to 1/10 of that 
in the contact lenses which wer treated by the specimens according to th corrparativ examples. 
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TABLE 9 





Present invention 


Comparative examples 


specimen No. 


24 


25 


27 


28 


amount of protein adhering to contact lens (intensity) 


340 


865 


2005 


1943 



io As is apparent from the above explanation, the present liquid cleaning composition for preventing the staining of a 
contact lens includes, as the stabilizing component for stabilizing the protease, 2-amino-2-methyl-1,3-propanediol, 2- 
amino-2-methyl- 1 -propanol or salts thereof, so that the protease is stabilized to a considerably high extent Accordingly, 
the present liquid cleaning composition is capable of exhibiting an excellent enzyme activity even after a long period of 
storage. Further, the contact lens treated by the present liquid cleaning composition is effectively prevented from being 

is stained, especially with the proteinaceous substance during cleaning and wearing thereof. In essence, the present liq- 
uid cleaning composition assures sufficiently high enzyme stability and stain-preventing effect at the same time. 

According to the present method of cleaning a contact lens by using the liquid cleaning composition having the 
excellent characteristics as described above, the contact lens can be sufficiently cleaned and effectively prevented from 
being stained, by simply immersing the contact lens in a dilution obtained by diluting the present liquid cleaning com- 

20 position with a suitable aqueous diluting medium. 

Industrial Applicability 

It will be understood from the above description that the present invention is utilized in preventing the contact lens 
25 from being stained, especially with the proteinaceous substance. Further, the present invention is utilized to effectively 
stabilize the protease, and improve the protein removal effect exhibited by the protease, in the liquid cleaning composi- 
tion which contains the protease capable of decomposing and removing the proteinaceous substance of the contact 
lens. 

30 Claims 

1 . A treating composition for a contact lens, which is characterized by including at least one compound selected from 
the group consisting of 2-amino-2-methyl-1 ,3-propanediol, 2-amino-2-methyl-1 -propanol, and salts thereof, as an 
effective component for preventing said contact lens from being stained. 

35 

2. A treating composition for a contact lens according to claim 1 , wherein said at least one compound is included in 
said treating composition in an amount of 0.01-3 wt.%. 

3. A liquid cleaning composition for a contact lens which is characterized by including, in an aqueous medium, an 
40 effective amount of protease and not less than 5 w/v% of at least one stabilizing component selected from the 

group consisting of 2-amino-2-methyl-1 ,3-propanediol, 2-amino-2-methyl-1 -propanol, and salts thereof. 

4. A liquid cleaning composition for a contact lens according to claim 3, wherein pH is adjusted to within a range of 
5.5-7.5. 

45 

5. A method of treating a contact lens, characterized by giving said contact lens an anti-staining property, comprising 
the steps of: preparing a treating solution which includes at least one compound selected from the group consisting 
of 2-amino-2-methyl-1 ,3-propanediol, 2-amino-2-methyl-1 -propanol, and salts thereof, as an effective component 
for preventing said contact lens from being stained; and contacting said contact lens with said treating solution. 

50 

6. A method of treating a contact lens according to claim 5, wherein said contact lens is held in contact with said treat- 
ing solution at a temperature of not lower than 80°C for not less than five minutes for simultaneously disinfecting 
said contact lens. 

55 7. A method of treating a contact lens according to claim 5, wherein said treating solution further includes an effective 
amount of disinfectant, and said contact lens is held in contact with said treating solution at room temperature for 
simultaneously disinfecting said contact lens. 
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8. A method of treating a contact lens according to claim 5, wherein said treating solution further includes an effectiv 
amount of protease, and said contact lens is held in contact with said treating solution for simultaneously cleaning 
said contact lens. 

5 9. A method of treating a contact lens according to claim 8, wherein said contact lens is held in contact with said treat- 
ing soluti n at a temp rature of not lower than 80°C for not less than fiv minutes for simultaneously cfisinfecting 
said contact lens. 

10. A method of treating a contact lens according to claim 5, wherein said treating solution further includes effective 
w amounts of disinfectant and protease, and said contact lens is held in contact with said treating solution at room 

temperature for simultaneously disinfecting and cleaning said contact lens. 

11. A method of cleaning a contact lens, characterized by comprising the steps of: preparing a liquid cleaning compo- 
sition which includes, in an aqueous medium, an effective amount of protease and not less than 5 w/v% of at least 

is one stabilizing component selected from the group consisting of 2-amirio-2-methyl-1,3iDropanediol. 2-amino-2- 
methyl-1 -propanol, and salts thereof; diluting said liquid cleaning composition with an aqueous diluting medium so 
as to provide a dilution; and immersing in said dilution said contact lens which was worn on a human eye. 

12. A method of cleaning a contact lens according to claim 1 1 , further comprising the step of boiling said contact lens 
20 which is immersed in said dilution, for at least five minutes. 

13. A method of cleaning a contact lens according to claim 11, wherein said dilution further includes an effective 
amount of disinfectant, and said contact lens is immersed in said dilution at room temperature for simultaneously 
disinfecting said contact lens. 

25 
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